• # 



o 
o 

ill 

m 



i = 



ru 



ru 



Larry Pendell 
23409P001V1 



2/60 

BA130 



All 



A22 



A101 A12 A104 A21 A107 A32 A 110 



BB140 



Bll 



'ii_nnnn gjf nnn n mi r m n m2 n nnn B4i 

B102 B12 B105 B21 B108 B32 B111 

BC150 



C103 C12 C106 C21 B109 C32 C112 

FIG. IB 



BAX160 



^ilnnnn ^rm m Axsin nn n Ax 4 2 r ?f7nn A x 4 i 

AX101 AX12 AX104 AX21 AX107^X32 AX110 

BBX170 



B £Lnnm BX22 nnn p> bx3i n nn p> bx 42 ry?nr>> bx4i 

BX102 BX12 BX105 B X21 BX108 BX32 BX111 

BCX180 

cxu nnrm cx2 2nr?n r> rain nrm CX4 lmfSg X41 

CX103 CX12 CX106 CX21 CX109 CX32 CX112 



FIG. 1C 



All 




FIG. ID 



BXll 



CX11 



Larry Pendell 3/60 
23409P001V1 




FIG. IE 



• 



Larry Pendell 4/60 
23409P001V1 




FIG. IF 



Larry Pendell 5/60 
23409P001V1 




FIG. 1G 



Larry Pendell 
23409P001V1 



6/60 




750 



FIG. 1H 




FIG. II 




FIG. 1J 



Larry Pendell 10/60 
23409P001V1 



<N 

d 

i— i 



CX41 



CP 



BX41 



AX41 



f 
r a 

ru 




X 
U 



O >< 

o 



"Xflorr 7jmr J tuoot^ cim; 




X g X 
CQ S CO 



IS 

8 



CX42 



If 



BX42 



AX42 
o 



CX21 



O 

X 

o 

CX22 



BX21 



AX22 



f 



jLfCftn. < reran <r?rc n < r era n < a m 



o 



m 
o 



< 



© 




tozva 



Larry Pendell 
23409P001V1 



11/60 



Q 
0 

m 
m 

VJ 



n i 



BAX260 



A £inrm 



^En n m ^Emm ^r yyo 

AX201 AX12 AX204 AX21 AX207 ax31 AX210 



BBX270 



BX11 nnn p> BX22 nr?nn BX32n r? m BX42n noS sx4i 

BX202 BX12 BX205 B X21 BX208 BX31 BX211 

BCX280 



cxnnnn n CX22 nr?nr> 0x32^^ ^in nnO-S X41 

CX203 CX12 CX206 CX21 CX209 CX31 CX212 

FIG. 2C 



All 



BA201 



A6i 



223 



AXll 



BAX260 



AX41 



CX11 




BCX280 



BBX270 



BX11 



Bll 



BB202 



225 



221 



B6i 



FIG. 2D 




Larry Pendell 12/60 
23409P001V1 




FIG. 2E 




Larry Pendell 13/60 
23409P001V1 




FIG. 2F 



Larry Pendell 14/60 
23409P001V1 




FIG. 2G 




FIG. 2H 




FIG. 21 



Larry Pendell 18/60 
23409P001V1 




FIG. 2M 




Larry Pendell 19/60 
23409P001V1 




FIG. 2N 



Larry Pendell 20/60 
23409P001V1 




FIG. 2P 



Larry Pendell 
23409P001V1 



22/60 



BA330 







A n_nRm 




A22 nnnn 






A302 A12 


BB335 


A308 A21 


• 




B iL_nnnn 




822 mm 






B304 B12 


BC340 


B310 B21 






f — 

c ll_nnm 




022 (TW) 






C306 CI 2 




C312 C21 




FIG. 3B 




BLA345 






All ^-v-w-w-n. 

A _nnrn 




A22 nnnn 






LA301 A12 


BLB350 
" 


LA307 A21 


Li 
j— — 




^bii nr?nn 






£j 
f~i 

SB 




LB303 B12 


BLC355 


LB309 B21 


in 




" cu rmnn 




022 nnnn 


CP 




LC305 12 




LC311 C2 , 


Ui 










Si 










M> 




BAX360 






M" 

ru 










AX301 


AX12 


AX307 


AX21 




BBX365 








FIG. 3C BX11 




BX22 nnm 




5 


BX303 


BX12 


BX309 


BX21 


ru 




BCX370 








cx iiJW) 




CX22 nRm 






CX305 


CXI 2 


CX311 


CX21 




BXll 



All 




CX11 



bit 



Larry Pendell 
23409P001V1 



23/60 




348 



FIG. 3E 




FIG. 3F 




Larry Pendell 25/60 
23409P001V1 




FIG. 3G 




FIG. 3H 




FIG. 31 



• 



Larry Pendell 29/60 
23409P001V1 

< 




Larry Pendell 30/60 
23409P001V1 



PQ 

6 

fa 



h 

s 
in 

1" " 

5 

5 

a 



o 

zr.z ; 




^iW) ^wn d raxo ^ area 



s 



s 



3 



00 



OS 

o 



Larry Pendell 
23409P001V1 



31/60 



AX401 AX12 



BAX460 



AX22 f y? m AX21 
AX407 



nr? m bxi2 

BX402 



cxll nr7n n c xi2 

CX403 



BBX470 



BX22 



nrm n 8X21 

BX408 



BCX480 



CX22 r m m 0x21 

CX409 



FIG. 4C 



Lll 



BL303 



L61 



423 



AXll 




All 



/YTY\ 

BA304 



BXll 



FIG. 4D 



Larry Pendell 32/60 
23409P001V1 




FIG. 4E 




Larry Pendell 33/60 
23409P001V1 




FIG. 4F 



Larry Pendell 34/60 
23409P001V1 




FIG. 4G 




Larry Pendell 35/60 
23409P001V1 




FIG. 4H 




FIG. 41 



Larry Pendell 38/60 
23409P001V1 




Larry Pendell 
23409P001V1 



40/60 



m 

id 
SS 

y> 

s 

Q 

5 a 



FIG.6B 



FIG. 6C 



BA630 



AH nnn n ^n rm n A3i n nn n A42 n nnn A41 

A601 A12 A607 A21 A613 A32 A619 



BB640 



bii nnn n B22 r m n B 3 in nn n 642 n orm g» 

B603 B12 B609 B21 B615 B32 B621 

BC650 



CH nnn n c 22 n n m C3in nn n 042 n nnn C41 

C605 C12 C611 C21 C617 C32 C623 



BAX660 



a* 11 nnn n AX22 rmnr> axsi n nn n ^ 42 n nnn ax4i 

AX602 AX12 AX608 AX21 AX614 AX32 AX620 



BBX670 



BX11 nnn n BX22 nr?nn bcsi n nn n bx42 n nnn BX41 

BX604 BX12 BX610 BX21 BX616 BX32 BX622 



BCX680 



cxi i nnn n CX22 n nn n cxsin nn n CX42 n nnn cx 4 i 

CX606 CX12 CX612 CX21 CX618 CX32 CX624 



625 



All 



AX11 



BA630 



626- 



A41 



C41 ^ 

BC650 ^ J B41 



BB640 




BAX660 



628 



CX41 



BCX680 



AX41 



BX41 



CX11 



629 



FIG. 6D 



BBX670 




BX11 




Larry Pendell 41/60 
23409P001V1 




FIG. 6E 




FIG. 6F 



Larry Pendell 43/60 
23409P001V1 




FIG. 6G 




FIG. 61 



Larry Pendell 
23409P001V1 



47/60 




786 

s 



PHI 



781 



782 



799 
783 



PRIME MOVER 
ENGINE 



A A 



787 



PH2 



PH3 



THREE PHASE 
ENERGY WINDING 



INDUCTION 
GENERATOR 



AUX WINDINGS 



ENGINE 
CONTROLLER 



891 



784 



w 



M 



LOAD 




SWITCH 


—> 




— > 


m 




A 

• 
1 




~^798 




VARIABLE 
ELECTRICAL 
LOAD 



785 



CONTROLLER 
FOR AUXILIARY 
CONTROL WINDINGS 



797 



^788 

LOAD VOLTAGE 



LOAD CURRENT 



s 

787 



892 



MASTER 
CONTROLLER 



893 

— T 

918 

USER INPUTS 



897 



FIG. 7A 



Larry Pendell 
23409P001V1 



48/60 





LOAD CONDITIONER 



918 

USER INPUTS 



FIG.7B 



Larry Pendell 49/60 
23409P001V1 



850- 



858 



857 



AC 
POWER 
GRID 



PRIME MOVER 
ENGINE 



865 



891 



SWITCH 



821 



859 



PHI 



PH2 



£ffi_ 



854 



i optional 

; switch 823 



LOAD 
SWITCH 

830 



VARIABLE 
ELECTRICAL 
LOAD 



ENERGY 
WINDING 







• • • 




ENGINE 
CONTROLLER 



INDUCTION 
. v GENERATOR 

866^ 



AUXILIARY 
WINDINGS 



867 




•861 

~7 

797 



7 

856 



CONTROLLER 
FORAUX. 
CONTROL WINDINGS 



855 



LOAD CURRENT 



892 



V 
865 



MASTER 
CONTROLLER 



-897 



918 

USER INPUTS 



mi 



FIG. 7C 



Larry Pendell 50/60 
23409P001V1 



i £ 

C3 



f=3 
fee* 

ru 

=:br. 

o 

fu 




786 



PHI 



781 



782 



PRIME MOVER 
ENGINE 



783 



787 



PH2 



PH3 



THREE PHASE 
ENERGY WINDING 



SWITCH 






-> 
-> 


830 








A 




~^-798 



INDUCTION 
GENERATOR 



AUX. WINDINGS 



ENGINE 
CONTROLLER 



891 



784 



w 



M 




CONTROLLER 
FOR AUXILIARY 
CONTROL WINDINGS 



797 



^788 

LOAD VOLTAGE 



LOAD CURRENT 



s 

787 



892 



MASTER 
CONTROLLER 



~ f — 

y~^- 918 

USER INPUTS 



V 



897 



LOAD 



785 



FIG. 7D 



Larry Pendell 
23409P001V1 



51/60 




807 




AC 
POWER 
GRID 



PRIME MOVER 
ENGINE 



891 



SWITCH 



822 



809 



820 



THREE 
PHASE 
SWITCH 



821 



803- 



' WIN 



V V 



clutch 



energy ;; 
dings i ;; 

INDUCTION 
GENERATOR 



ENERGY 
WINDINGS 2 



804 



V V V 



AUXILIARY 
WINDINGS 







• • • 




ENGINE 
CONTROL 



811 



816 Y 
806 



797 



w 



a a 



LOAD 
SWITCH 

830 

T 




810 



VARIABLE 
ELECTRICAL 
LOAD 



838 



-814 



CONTROLLER 
FOR AUX. 
CONTROL WINDINGS 




805" 



1 



LOAD CURRENT 



892 



815 



MASTER 
CONTROLLER 



893 



-897 



918 

USER INPUTS 



FIG. 8 




Larry Pendell 52/60 
23409P001V1 




SWITCH 



222 



INVERTER 



BATTERY 
SOURCE 

919 








• • • 




ENGINE 
CONTROLLER 


> 

891 ^ 





INPUTS 



FIG. 9 



Larry Pendell 53/60 
23409P001V1 




• # 

Larry Pendell 54/60 
23409P001V1 




FIG. 1 1 




Larry Pendell 55 / 60 
23409P001V1 



1204 



USER INPUTS 



Switches 

and 
Sensors 



< > 



Master 
Control 



1202 



Engine Control 



Firing 
Circuit 



Throttle 
Control 



1207 



1201 



Generator 
Control 



1205 



1206 



FIG. 12 



Larry Pendell 
23409P001V1 



56/60 




Send Message to Engine Control and 
Generator Control with Mode and Set Points 



1302 



Determine States of Engine 
and Generator 



1303 



If Generator not energized, Send Message to 
Generator Control to energize windings 



If Engine OFF, Send Message to Engine 
Control to Initiate Engine startup Sequence 




1304 



1305 



1306 



FIG. 13 



Larry Pendell 
23409P001V1 



57/60 




1401 



Energize Starter 



Wait in Standby 



Monitor for Fuel 




> 


f 






Open Throttle 






> 


i 




Time Delay to allow Fuel to Pass 
Fuel distributor 


> 


i 


Energize Firing Circuit j 



1402 



1403 



1404 



1405 



1406 



1407 



FIG. 14 



Larry Pendell 
23409P001V1 



58/60 



Standby 



-1407 



Receive Operating Mode and Initial Set Points from 
Master Control 




1502 



YES 



1503 



2\ 



NO 



Use Initial Frequency set point 



Monitor Load Frequency and delta 
Frequency 



YES 



1507, 



1508 




,1501 



1504 



/ 



Use Updated 
Frequency set point 



-1505 



Reduce Throttle 
settings According 
to Selected Algorithm 



Increase Throttle settings 
According to Selected Algorithm 



I 



4509 



FIG. 15 



Larry Pendell 
23409P001V1 



59/60 



o 
in 

fn 

w 

o 
ry 



FU 




1604 



1606 



Adjust Throttle as function of 
Output Frequency 



FIG. 16 



Larry Pendell 60/60 
23409P001V1 



O 

m 
m 



=3 = 



Q 



WIND AN INDUCTION 
MACHINE WITH AUXILIARY WINDINGS 

THAT ARE ELECTRICALLY AND 
MAGNETICALLY ISOLATED FROM ITS 
ENERGY WINDINGS 



COUPLE A CAPACITOR WITH A 
DIFFERENT WEIGHTED VALUE ACROSS A 
PORTION OF EACH AUXILIARY WINDING 

WITH AN ELECTRICALLY 
CONTROLLABLE BI-DIRECTION AC SWITCH 



ROTATE THE INDUCTION MACHINE 
WITH A MECHANICALLY COUPLED 
ENGINE OR BY APPLYING ELECTRICAL 
ENERGY TO THE ENERGY WINDINGS 



MEASURE PARAMETERS OF VOLTAGE 
AND CURRENT OF THE ENERGY 
WINDINGS OF THE INDUCTION MACHINE 
COUPLED TO A VARIABLE LOAD 



CONNECT SELECTED ONES OF THE 
CAPACITORS IN RESPONSE TO THE 
MEASURED PARAMETERS TO MAINTAIN 
A VOLTAGE LEVEL ACROSS THE 
VARIABLE LOAD WITH A 
PRE-DETERMINED POWER FACTOR 



CONTROL SELECTED PARAMETERS OF A 

PRIME MOVER ENGINE DRIVING THE 
INDUCTION GENERATOR IN RESPONSE TO 
THE MEASURED PARAMETERS OF THE 
ENERGY WINDING OUTPUT, THE SELECTED 
CAPACITOR VALUES, AND USER INPUTS 



1701 



1702 



1703 



1704 



1705 



1706 



FIG. 17 



